T-cell signalling in antiretroviral-treated, aviraemic HIV-1-positive individuals is present in a raised state of basal activation that contributes to T-cell hyporesponsiveness.
Successful antiretroviral therapy (ART) suppresses plasma HIV-1 RNA below detection limits, reducing the chronic insult to the immune systems of infected individuals and supporting a degree of immunological recovery. However, the surface phenotypic profile of T cells in ART-treated patients does not resemble that of healthy, uninfected individuals, but rather shows upregulation of proteins associated with an exhausted immune system. We sought to address whether aviraemic HIV-1 infection, therefore, contributed to long-term alterations in intracellular signalling events within the T cells of infected individuals that contributed to the exhausted phenotype. A flow cytometric approach was employed to assess levels of phosphorylation within T-cell signalling proteins in ART-treated HIV-1-positive patients and HIV-negative individuals. The relative phosphorylation levels of extracellular signal-regulated kinases (ERK), c-Jun N-terminal kinases (JNK), p38, zeta-chain-associated protein kinase 70 (ZAP70), linker of activated T cells, SLP76, nuclear factor kappaB were measured within resting and stimulated CD4(+) and CD8(+) T cells from aviraemic HIV-1-positive and healthy individuals by intracellular staining and flow cytometric analysis. Basal levels of phospho-ZAP70, phospho-ERK and phospho-JNK were two-fold to three-fold higher in HIV-1-positive individuals compared with healthy controls, with phospho-p38 also showing a tendency to increase in HIV-1-positive individuals. Interestingly, in contrast to healthy controls, peripheral blood mononuclear cells from aviraemic, infected individuals were refractory to stimulation with IL-2 and CD3/CD28 showing no enhancement of phosphorylation. CD4(+) and CD8(+) T cells from HIV-1-positive individuals are poorly responsive to direct stimulation through the T-cell receptor due to chronically raised basal activation levels of intracellular signalling molecules.